Methods
scikit-bio v 0.4.2 (skbio.stats.distance.permanova).
115
To define exchanged OTUs, we used data from patients with all three sites sequenced. For 
Results

136
Two hundred and twenty two patients were included in the analysis (Tables 1 and 2 ). The mean 137 age of the patients was 7.1 ± 5.4 years. One hundred out of 222 patients were taking proton pump similarities, OTU-level aerodigestive communities are distinct and highly variable across people.
146
The overall community composition was significantly different between sites (PERMANOVA on 147 JSD, p < 0.001, Figure 2B ). Furthermore, lung communities were very different across people (me-148 dian lung-lung JSD = 0.88) while oropharyngeal communities tended to be more similar (median 149 oropharyngeal-oropharyngeal JSD = 0.59, Figure 2A ). 
Aerodigestive microbiome within people
151
We compared aerodigestive communities within patients who had multiple sites sequenced ( Table 2 , 0.56), reflecting that the mouth seeds the gastric microbiome [8, 9] . The majority of patients had
154
very different lung and oropharyngeal communities (median JSD = 0.90), and these differences were 155 5 significantly higher than either the lung-gastric fluid or gastric fluid-oropharyngeal beta diversities (p < 1 × 10 −8 , Figure 3A) . Surprisingly, lung and stomach communities were as similar to each 157 other as stomach and oropharyngeal communities (median JSD = 0.55 versus median JSD = 0.56,
158
respectively, p = 0.6).
159
To identify specific microbes exchanging between sites, we reasoned that an actively exchanging 160 microbe's abundances in two sites should be correlated across patients (Supplementary Figure 6   161 and Methods). We identified 12 OTUs exchanged between lung and oropharyngeal, 74 between 162 gastric fluid and lung, and 118 between oropharyngeal and gastric fluid communities. These results
163
were statistically significant: we found a maximum of 2 exchanged OTUs between sites in our null for both gastric fluid and lung comparisons, Figure 3B) . Surprisingly, when we compared within-173 patient similarities across sites to across-patient similarites for the same sites, we found that lung 174 and stomach communities within patients were more similar than lungs across patients and than 175 stomachs across patients ( 
193
To identify potential microbial biomarkers of aspiration, we looked at the exchanged OTUs which
194
were most frequently present in the lung and oropharyngeal communities of aspirators relative to 195 6 non-aspirators. In the oropharyngeal-lung exchanged OTUs, these were an unknown OTU in the with impaired swallowing, the lung microbiome shifts toward oropharyngeal flora rather than gastric 230 flora. Our results also suggest that identifying biomarkers for aspiration based on the presence of 231 certain bacteria in both the lungs and oropharynx may ultimately be possible.
232
There are several limitations to our study. First, because it is unethical to perform bronchoscopies 233 7 on healthy children, our patients in this study had respiratory symptoms. However, we believe that our patient population represents patients typically seen in aerodigestive centers and that 235 understanding the degree of microbial exchange is most clinically relevant in patients with symptoms.
236
The microbial populations we found in this study are similar to those of previously published studies 237 of both healthy and symptomatic adults which reinforces the validity of our results [8, 9, 13, 14] . Gastric and oropharyngeal more similar gastric < 1 × 10 −11 not significant oropharyngeal 0.07 
